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Toxicity of Alcide

Meaamed S, Abdel-Rahmam,+ Sammy E. Gerges and Howard Alliger
(MDNI-Mew Jersey M=dical School, Department of Pharmacology, Toxicology Laboratory, [00 Bergen Street, Newark,

New Jersey 07103, USA

Key words: Alcxde; LD rat.

Alcide i3 ncw used 28 a Bquid sterilizer in am uitrssonic cleaner, It is excelleny for heypes, fungus of the
firgernail, warts ind treastment of burn infection. The active ingredients (AI's) imx this compound sre
sodinm chlocite (CI07) and Isetic acid. Stndies were condncted to determine the toxieity of Aleider i its
Bquid 2nd gei lormi, The oral lethal doses after 14 dayz (EDsp) in fomale and nsale rotx were 340 and
292 mg kg (AD), respectively. Mo mertality accarred doring the acute dermsl toxicity sndy. The oenlar
irritation study in rabbits indicsted redness in the conjunciivie within 1 h which becrwenormsd after 24- b,
The comea and iti¢ remamed withont chenges during the observation period. The guinems pig singitiration
study revesled the occtrrence of rrverzible necromis after 3 days. On day 11, heaFmg begamr mad was
compieted by day 15 after the intradermai injection. No ggnificant changes were obasyved imred blood celi
conrpartments, gintnthions levely, kemolyis, methewoglofin md blood chemistry in abbits trestod: dailyr
with 6.5, 1.G or 2.0 (gm k™) Alcide for 1 monds usieg mtact and sbraded skin.

INTRODUCTION

Alcide ix now used 33 2 liquid sterificer in an ultrasomic
cleuney, and it desctivated most bacteria and virnses within
1 mia at room: temperature (US. Pateat, 1978). In the pre-
minary cHoical trial! a physicisrr stated that Alade
induced prompt’ remizzion of perioral herpes symptoms and.

rapid resolution of the Iesions ‘xr 15 of 16 cases. These

patients have had no recurmresce in 6 months. Alw five of
the six patients with penital herpes had pronmpt remission
and no recurrence.! The internal primary reporc reveaied
that afl' herpes simplex virus types 1 and 2 (HSV 1 and 1)
were destoyed it vitro after exposure to Aleide for
15 min.? A substantizl improvement is prodnced it foot rot
in sheep, mouth rot in snakes and rabbit ear canker. Also,
in the case of undetermined skin lesions of chronic duration
on horses and sheep (which zppear to be fungal-like in
nature), Alcida has been extremely effective, particpiady in
oid chronic lesions where no other product has besn
useful ?

Chemical composition

Alcide is a combinarion of lactic acid and sodjum chlorire.
It is produced in liquid and gei forms (Table 1) (US Patent,
1978). The addition of equal amounts of part A and part B
forms chlorioe diaxide (C1Q,), which isa powerful oxidizing
agent.

Toxicity of C10- and €103

Heifernan er al.’® reported thac the omi admunistration of
Cl03 iablets decreased gluwathione in vivo which was
accompanied by an increase in hydrogen peroxide. Abdel-
Rahman er @l.? indicated thzt C10, and CIO3 in drinking
water decreased biood glutatnione in rats after 2 munths

+ Author {0 whom cotrespondence should be addressed.
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Alcide Exparimental Stanlsnt Gal
cQ; 79%
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Lacric acid 88%
PMuronic F-68
‘Water
Gelling agent (magnesiuem, alumnium silicazal

treatment. However, some groups gradually adapted to
ClO; stress with increased treatment time. as noted in 2
dose of 100 mg ™ CIO, given to rats in drirkjigy Water daily
for 4 months. e .

The studies described in this report weéke tppducted to
provide information on the roxigiy, of Alcine and its effect
on the hematological pamameters, ghitathione [evel.
methemoglobin and blood chemistry.

METHODS

Animal toxicology

Acute toxicity LDsqg. Oral roure. Sixty female and 39 maie
Sprague-Dawley rats were used for this experiment. Groups
of female mits were aumimstered Adcide liquidhy gavaeein
doses which contained the following amounizof ClUz 2
active ingredient (Al): 25,0, 36.8, 207.5, 25000, 3115,

CCC-0260-437X/82/1H)02-1160502.3
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TOXICITY QF ALCIDE

35363, 4250 and 625.0 mg per kg body weight. Other
groups of male mts received the following doses: 18.0,
409, 1494, 180.0, 225.0, 156,5, 298.8 and $50.0 mg per
kg body weight. Gross signs of toxiciry and mortality were
recorded at 2, 24 and 48 h, and for 14 days after admini-
stration, The LDy, was generated by probit amalysis. Gross
necropsy was conducted on apimals that died during the
study. Body weight was recorded initially and at 7 and 14
days post dose. After 14 days, it was assumed thac ail
survivors would continue to live.

Dermal route. Twenty-four New Zealand white aibino
rabbits were used for this experiment, The dorsum backs)
of all experimental animals were shzved on both right and
left sides. Four areas were selected (two on each side) each
one measuring approximately 6cm in diameter. The
anterior area was scarified usipg a sterile 18" G 14 needle.
Alcide gel was administered topically to six rabbits per
group, in doses witich contained the following amount of
C103: 18.9,95.9, 180.1 and 421.9 mg kg™*.

Gross signs of toxicity and mortality were recorded for
2 h and daily for 14 days after administration. Body weigit
was recorded initiafly, and ar 7 and 14 days post dese.
After 14 days, it was 2ssumsd that all survivors would
continue to live.

QOcular irritation stady. Nine albino rabbits wers used for
this cxperiment, and the animals were divided mto three
treatment groups. A single dose (100mg) of Alcde gel
was instilled into the conjunctival sac of the nght eye of
esch animal in all groupz. A single dose (100 mg) of placebo
(2 gel Jacking the NaCl0; and lacti~ acid) was instifled mto
the conjunctival sac of the left eyi- of one rabbit per lovel
The left eye of each of the two rnaining rabbits per grovp
was untreated to serve as contiol. The eyes of the first
group were rinsed with Jukewarmm water (20 ml) at 10s
following instillation. The eyes of the second group were
left unrinsed.

Readings of ocular reaction were conducted at 1,24, 48,
72h and at 4 and 7 days after treatment by using fluorescein
and opthalmoscope for examination and the lesions graded
according to the Draize method.®

Guinea pig sensitizstion stody, Liguid. Five male albhio
Hartley guinea pigs were used for this experiment. The backs
of all test animals were shaved. Alcide liguid was then
injected intradermally at successive sites. Dosing was per-
formed three times weekly for 2 total of ten applications.
The first dose was 50mg of Alcide whizh contamed
032 mg €103 and 2.3 mg lactic acid. The remaining nine
doses contained 100 mg Alcide.

Gel. Five male albino Hartley guinez pigs were used for
this experiment. The backs of all test animals were shaved.
Alcide gel was applied three times weekly for a total of
ten applications, The first dose was 50 mg Alcide which
contgined 0.15 mg C1C3 and 1.32 mg lactic acid, while the
other nine doses contained 100 mg Aleide.

Five male albino Hartley suinea pigs were used to
serve as a ¢ontrol. Physiological saline (0.89¢7) was uszed
for a toral of ten applications, followed by 3 |4 day rest
seriod. Saline, Alcide ligwid and Alcide gel were then used
tor the challenge application. Daily observations were
recorded for alt test ammals. noting gross signs of toxicity,
mortaiity, general appearance and behavior, All animals

= Heyden & Son Ltd, 1982

were weighed on the first day of 1esting and 7 days there-
after.

Subchronic demmmal toxicity. Thineen male and 13 female
albino rabbits (New Zelznd White) were used for this
experiment. Four areas were shaven on esch rabbit’s back,
two on each side approximately 10 cm apart, two sites
scarified ard the others left mtact. All animals were housed
individually and were given food ad Eritum.

Three dose levels with six animals (three per sex) at sach
level were used, The dosages of Alcide gel were 0.5, 1.0 and
2.0 gm kg™, Two animals were given 2.0 gm kg™ of placebo
(2 gel that has no 107 an Iactic acid).

Dermal exposures were administered daily for four
consecutive weeks. Daily observations were conducted.
Gross signs of 1oxicity and mortality were recorded.

Blood: was collected in heparinized tubes by ear vein
ouncture after 15 days, and by cardiac puncture after
1 month of chronic treatment to determine the values of
glutathione level,” osomotic fragility,® methemoglobin,’
hematological parameters and blood chemistty. Coulter
Model S was used to determine white blood cell count
(WBC), red blood. cell count (RBC), hemoglobin % (HGB),
hematocrit % (HCT), muarn corpraculsr volume (MCV),
mesn corpuscular hemoginbin (MCH) and mesn corpusculsr

hemoglobin concentrstion (MCHC) in fresh heparmized
blood from rabbits treated for 30 days.

Symptoms wer first seen in the female group of rats which
received a concentration of 20735 mg kg™, Thirty minutes
after administration, all animals appeared less active. After
24 h, they werz normal. except for one which died within
43 h. Postmortem examination of this animal reveaied that
the lungs, liver, spleen and kidney were hyperemic. The
male rats which received the 149.9 mg kg™ dose showed no
symptoms of tox.idty, and all survived.

At the 250 mg kg™ concentration level, the female rats
appnredlmacmemdﬂwwedmcfrmm.\lnmm-
ordination during the first 2k period. Twenty-four huu:s .
later they had all recovered, and appeared nommal. On
day 11, all female rats again appeared wesk and negm .
losing h.au from the geck and flani areas. A decision ws'
made 1o extend observatien of this ‘grovp Yor 2 weels
longer. Hair loss continued for 10 days;"then animals gained
their hair back completely 27 days afte? ihe ndtmmsmuan
No mortality occurred in this growp, .

Male rats dosed at 180 mig kg weie jexs jctive dun‘ng'
the first 2 h post-gavage. Thereaiter, thyy we.e normal, antd
no mortality occurred. LI

Observations for the next two dosage levels (fcmt.'w-
312.5 and 356.3: males: 225 and 256.6 mg kg™') were tha
same except for the incidense of mortality, At the higher
concentration. all male rats survived. However, two females
died within 24 h post-gavage, and one died within 48 h.

Gross signs of toxicity werz abvious in the animals
recewving the next Jose evel [femaies: 423: males: 298.8 mg
kg™ !n the first 30 min. the femalss exhibited rapid
abdominal respirations, and dJdecreased actrvity. One died -

.

JOURNAL OF ATPLIED TOXICOLOGY, VOL, 2,80, 2, 1982 161




W. S. ABDEL-RAHMAN, 5. E.GERGES AND H, ALLIGER

within the first 30 mun, four more withia 1.5 h, and the
remaining three within 24 h.

The male rats were initially less severely affected.
exhibiting the =sme calm movement observed at the
previous dose level, However, three died within 2 h, and
two more died within 24 h. By the second day, the two
remaining mimals appeared weak, and showed weight loss
and a rough coat, Labored respirations were observed in
one whicht disd within 4 days, The last male died within
8 days.

On postmortem examination, male and female organs
(liver, spleen, kidnyy and lung) were ryperemic, and blood
vessols appeared darier.

At the highest dosage level (fermies 625 males: 450 mg
kg™, femaie and maie grovps showed similar signs of toxi-
city. Each group huddied in one comer of the cage, and
showed rapid abdominal respirations, reacted slightly to
stimuli and were drowsy,

On postmortem exxmination, liver, heart, kidoey and
lung tizpes weze hypercmic and blood vessels were en-
gorged with dzk bisod.

From the mostafity data (Tales 2 and 3), the LDy was
geoneruted: by probit amalysic. For fenmles, the vaines were
468, 357, 340 md. 340 mg kg™ for2, 24, 48 k and 14 days,
respectively. For males, the vilues were 424, 292,292 and
297 mpkx ! for the same time peginds (Tables 4-and 5).

Weight gain, which occmred ins botly ferals and male
groupe, was significant on day 14- 2t the lower dose [eveiz.
Howerer, as the doses incrersod | therewas a reduced rat=of
guizr doging the tvmo weeks tost period (Tables 6 and 7). In
the fenmile group (250 mgkgt),. which was observed an
additionat 2 weelks, all animzis begas: to grin weight.

Acnte dermal romte, No moztality occurred during the
scute dermal toxicity study. Also, no symptoms of
toxicity wers observed. However, in the 180.1 and
4219 mg kg groups the skin looked dry, but no other
lesion was cbhserved,

Oculer iiritaton.

The corpea, iris and conjunctiva were eximined for_signs
of irfitation or injury pre- and pest-treatment. All animais’
eyes were normal before testing.

Table 3, The effect of varioos dozes? of Alcids experimentai
stevilant liquid administered orally 1o male rats

Group Dose Maortaiity afer
lmg kg™')

~
-4

Z4h 4Bh

‘

18.0°
40,9
1494

0~ LR e
PO OO0 OC
oo+ 0000
Mmoo oaoc
o= L00Q

8
8
8
7
6
6
8
8

2 Doses were derived from saveral dilutions of the higheet cancen-
mation of Alcide (25-Tald af the sugoested use dilkstian strength},
Y °This dose represents the suggested strength for acre.

-

Table 4, Oral LD g in female rats treated with Alcids cxperi-
mental Liquid steciiaxt

Lo, =

4] 4h . 42n 14 days

Dese {mg kg™') 488 357 380 340
Range (414-554) (327-3971 (304-388) (304-308)

SVakas recresent LD, combuted by probit amelysis, and tiw ranoe
rerwents. the {ower and the coper values of the 95% flducial
ity

Table 5. Oral LD in maio mts treated with Aicide experi-
mental Liquid steriiant

LD,,*

BEST AVAILABLE CORY = & wm

Dose imgkg™'} 424 292 292 292
Range (361-506) {265-331} {265-391) [285-351)

& Valuss teoresent LD, commuted by probit anatysis, and the range
reprasnts the lonar and the upper vaiues of the 5% fiducial
limits. ’

Tabils 2. The cffect of vuvious doses® of Alcide experimentai
sterilany liquid sadministered oraily to femals rats

Gmup Deve Marrality after
wng ka™'

24h 48h

2
N
b= 4

2500

56,8
207.5
250.0
312,85
3563
4350
825.0

@ - Ot oa W p
M wo & o
~NUMooOoOOoLQ
TN —-~000c0
m.mu-o-oo
w W - o—-00

2 Do were devived from several dilutians of the highest concen-
tranion of Alcide (25-7ald of the syogested uie dilution sirengthl.
D This dosa represents the suoGesied strength for acne,

e
L 3
i

Table 6. Effect of acute doses of Alcidz syperimentai liqnid
sterilant on fermale rat body weilihf®s. |, *

Cose L Test day
(e kg™

0 3 1a
- »t
500 1724:11.9 135212200 «2243%:71.4
6.8 1730:13.9 7BB:125 , 21°:209
207.5 175.9:13.0 07.1:224 ., 202.75:19.2
0.0 1882 £ 16.9 196.4 2213 »196.2 =252
3125 19835165  1750:276" """ 187.0:385
55,3 198,72 17.1 175.0:32.1 176,0 =48.0

1 'alues represent the mean and :5.D. of tha body aegnts igh ar
ndicated imes.
B This doss reprasents tha suggestad strength for acne,

-~

¢ Tianiicantly differant {rom 0 ume, Studants rret: o < 0.001,
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TOXICTTY OF ALCIDE

The comea and iris remained nommnal during the observa.
tion period. Howerer, the =cores for the conjunctivae, afier
t It and 24 h post-treatment, were a3 follows:

Conjunctivae lh 4h
0

Redness =)
Chemasis

Discharge

Score

Table 7. Effect of acnte doses of Alcide experimental Liquid
stevilant on male rat body weight*

Dows Test day

{mag kg ™"}
0 7 14

DD+
83+ 287
2I20+15.1
219+31.8
T =82
2303+188

3148:422
347,1:248
1%1:279
J188+295
80222
70487

351565+ 280
35645 17.%
REA45+ 205
3209% 472
3080 2T A
BlOoL57.7

*Valuss ropesaant the mean and 5.0, of the body weights (gl xt
indicatad thwas.

B This doss rapressss the suggetad strength for acne

€ Significantly dif twremt froen O tiene, Student’s ¢-toee:; 2 < 001,

Table 8, Effecty of Alcide expeximentai sterilant on rabbit
blood glutathione and osmotic fragility®?
Treatment

tScavs - 20 days

GSH Hsnotysis G5H
(e %} (%)

Hemolysis
img %) %}

Control  43.2t54  74.7:6.7
Placsba ND*< ND

0.5g kg™ 481:37 §7.1:50
1.09kg” 4842865 71611986
20gkg™ A410:45 789:709

35.1:49
B9+t
23.4=51
374144
IBB£22

67.7:17.13
62.7+88

R 2138
A81:283
682154

* Values represent the mesn and £ S0, of glatathione level snd %
hemolysis for six mimals por grovp.

memMﬁnummmul tmb!ocdm

€ ND = none datacmined.,

Gaines pig sensitization
No sensitivity reaction was observed ifter (e chailenge
dose of either Alcide liquid or gel. However, when Alcide
liquid was adminisiered, necrotic areas developed at the site
of injection, which were possibly due to the low pil of the
liquid, Therefore, dtric acid was used to adjust saline to
H 27 (the same as alcide liquid pH), then saline was
administered to another group of guinea pigs as described
in the Methods section. The resuit was identical to thar
seen in Alcide treatment,

Sub-chronic dermald toxicity

Mysical examination revealed no mortality or changes on
rabbit's skin during and after the experiment.

Glutathione, hemolysis and methemoglobin data indi.
cated that Alcide experimental sterilant treatment had no
effect in the sub-chronic dermal smdy (Table 8). Methemo-
globin was not detectzd,

No significant changes were ooted in experimentaj
animals compared with controls in wiite blood cell count,.
red blood cefl count, hemogiobin %, mesn corpuscular
volume and mean corpuscuiar fiemoglobin, However, the
hemaxtacrit vaine was increased significantly, zod the meay
corpusculsr  hemoglobin concemiration wss decressed
sigrificandy in the 2.0 pmr kg™ groop (Table 9).

Blood chemisivy daia revesiad no siguificant differences
between control and testment gromps, cxeept in the
10gmkg! group, qeatinine 2nd. indirect bifirubin wese
Fgher and. direct bilirnbin. was lower thag coatrole Int the
20pnkg? group, indirect biliwbin was high, direct
bilirubin and albumin were lower than controls (Table- 10).

Body weight data indicated that there was no significane
difference in the rate of weight gric between trested and
controi groups. At the end of the experiment, postmortem
examination revealed no abnomality or necrosis in any
other organs. Also, no difference i organ:body ratios
were observed between control and experimental grouns
after 30 days treatment (Table 11).

The presemt data revealed no Alcide toxtzity ar the
recommended concentration to be used for treaiment of
acne and herpes. Howerer, studies are currently in progress
in ouy laboratory to forther elucidate md characterize this
new disinfectant in rel- ionship ta its taxicity after chromic
weatment. T,

o BEST AVAILABLE COPY

We wish to thenk Dr Staniey Von Hagen 10y prmu.-mg the sansheny
amnlysix,

Table 9. Effect of Alxide experimental sterilant on rabbit blocd cell compertment after 30 days tregmienrs

Tragtmont . WBC RBC HGB

Cantrol
0,59 <q”'
104 kg™
20gkg™
PMacepo

44+09
60:18
55:08
71225
76232

5.4 £0.5
56204
5.6:0.5
58:05
56:0.1

128:08
R1=1.0
128:0.6
13.3:058
13.520.4

¥ Vahies represant the meen and = 5.0, for six animsls per group,
£ Sianificantty dittarent from control, Studant’s rtest: 2 < 0.007.

HCT MCY MCH

igs5=19
36.5:3,2
374:=13
/1P .12
1.7:10

§56:28
65.3=1.3
67.5=3.7
68.2:5.0
67.5+0.7

27413
23620
211
2302132
4.1 :0.

A& Son Lid, 1982
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Table 10. Effect of Alcide experimental sterilant on rabbit blood chemisiyy?

Test Cantrod Placebo- 0.5 " 1.0 (g kg™"} 20 ig kg™
Ghycoss {mg dr') 180,2:08.4 175.5:190.) 168.6 : 09 17852112 2058 583
Uvaa nitrogen {mg di™*) 14,0242 13.020.0 19.0=4,2 17.5:38 17.2221
Creatinine (mg < '} 1152050 1.000.00 1.1320.2 14252076 1.40 0,14
Sodmsm {meq I} 180,52 14,5 145.0:2.8 1636986 1455222 1913:K7 .
Potsesiamn {meq |71} 4.42:1.01 5.05:0.07 4.581:0.74 3.83:054 413098
Chiéoride (meq ') 102094 120200 - 1053=1.9 10023+23 10202736
Cartron dioxite {mag '} 1552715 155:7.8 108233 19.5:55 12888 -
Lkic acid imyg dI™") 0.4720.14 0.50£0.00 0.57:0.16 0.4B10,17 052200 "
Calcinn img o™} 153219 165215 15.125.3 142208 147211 7
Inorgenic phomhorus (ng ') 4572120 4.05:0.78 4.78=1.00 3932132 1901857
Bunicrestinine 124544 13.0:00 12.3252 125238 124215
Tots protwia {9 di™t) 575:0.26 5.7020.42 £.2520.58 583+033 58%20.40-
Alburnin iy dr') 4402077 4.20£0.42 445042 402024 3008
Allaline phasphases (1 171) 14522526 135.0:25.5 13202175 780230 11032523
Tats! bilirubin {mg ™" 0172005 0,20 0,00 0.20 :0.06 025:0.08 022+0.08
Dirsct bitieubin {mg dr') 016 £0.00 0.1620.00 0.0810.04 0.02% :0.04 0020 +0.06
Cholestarol (g ar") 5404728 53.5:2.5 520+17.7 4282104 As10.7
SGOT (L) 2401105 305292 4372212 218:672 03135
LDH U N30:1083 70.0:00 34:8:T74 11938515 21452817
tnclivecs bikisubin 0.07 :0.05 0.10£0,00 0.121008 0.23%:9.10 022°:004
Balance 82113 15.020.0 4821114 257277 3T RL1LT

* Valuse reprasent the meen end £ 5.0, for the soslysis of the clinical chemistry in blood mrum ot the indicited dase levals,
b Significantiy ditterent from comtrol, Swdent's -tee: 0 < 0001,

Tabde 11. Effects of Alcide sxpesiments] sterilant om rabbit body and orgen weighty after 30 days

Trastrant Body woigitt Liver womigin Splesnt weight Kidney weight

rotia (%} ratis (%X} ratia (%)

Controd 39183%+ 4590 200407
05¢ k! FIBO2I2T3 25205
10g ky™* 3004.2 + 813 27x05
20gig” a7583:5324 30106

0.06+0.01
0.05:0.04
0052003
0.11 007

0.57=20.14
0.58+0.08
(1,57 £0.08
0.55:0.08

2 Valees represent the mesn ond 5.0, of the body weight in grams,
b Valucs repessant the porcentage of the mmn and £ 5.0, of the ratic betwsen the ofgan and the body weight.
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